Abstract
INTRODUCTION
The term RADAR, introduced as an acronym for Radio Detection And Ranging is now a specially coined term referring to systems employing radio waves for object and target detection. Radar detects objects using radio waves to determine the range, altitude, direction, or speed of objects. Radars have wide-ranging applications such as detecting aircrafts, ships, space crafts, guided missiles, motor vehicles and mapping terrain. The radar transmitter transmits radio waves through the radar transmitting antenna which are electromagnetic in nature. These waves travel through the medium to the object incurring losses on the way. The object, generally metal interacts with the radio waves producing electromagnetic field of its own so that no net electric field is formed inside the metal. This electromagnetic field that is produced to oppose the incident electromagnetic field then travels to the receiver antenna.
The existing implementations employing HB 100 Doppler radars have developed systems that are capable of detecting single targets using continuous wave operation [1] . This paper discusses Doppler radar for detecting multiple targets using Moving Target Indicator techniques in pulse Doppler mode.
Received Energy of X band Signals
Radar systems are classified on the basis of frequency of operation in S band (3 GHz), C band (5 GHz), X band (10 GHz), and other higher frequency bands. X band radars are imaging radars that offer a comparatively reliable low cost solution than other motion sensors. The received signal energy from the radar is given by the equation:
Fig 1:
Received Signal Energy Formula [2] This received energy at the receiver is mixed with noise. Noise are of following types galactic, solar, manmade interference noise, atmospheric, ground, transmitter, receiver, waveguide and duplexer noise.
Detection of Radar Pulses in Noise
The detection of radar pulses involves two parameters namely probability of detection and probability of false alarm. On a fixed threshold, higher the Signal to Noise Ratio higher would be the probability of detection. The Signal to Noise Ratio of Radar is given by following equation. •The System Noise Temperature Ts , is divided into 3 components :
•Ta is the contribution from the antenna -Apparent temperature of sky (from graph) -Loss within antenna •Tr is the contribution from the RF components between the antenna and the receiver -Tempe`rature of RF components • Lr is the loss of input RF components •Te is the temperature of the receiver -Noise factor of receiver
The detection of target echoes in noise involves integration of pulses, fluctuating target issues and adaptive thresholding techniques. The integration of pulses can be done using coherent and non-coherent techniques. Coherent integration involves addition of in phase and quadrature quantities of complex radar return signal. These voltages are then computed, averaged and matched with a threshold. In general non-coherent integration, the pulse magnitude is calculated which is then averaged so that it can be compared with a threshold. In coherent techniques no information is lost while in non-coherent techniques phase information is lost. Coherent techniques are more efficient than noncoherent integration techniques. 
MULTIPLE TARGET DETECTION USING MTI TECHNIQUES

PRACTICAL IMPLEMENTATION
The radar system is designed using the HB-100 [3] pulsed microwave Doppler sensor module. The range of the module is up to 20 meters which is enough for automatic braking systems. Doppler shift output is observed from IF terminal when movement is detected in the field of detection. The magnitude of the Doppler Shift is in proportions to reflection of transmitted energy and is in microvolts. A high gain low frequency bandwidth amplifier is connected to the IF pin to amplify the Doppler shift to a level that can be read by development platform like Arduino Uno. Frequency of Doppler shift is calculated using the algorithm to determine the velocity of targets. Doppler frequency is related to velocity of motion through: 
Algorithm
The Arduino Uno is initialized with Pin 11 as Pulse generator. A PWM of 2 kHz pulse repetition frequency is generated with a pulse width of 10 microseconds high time using the delay Microseconds() function and giving 240 microseconds low time for the digital pin. The pulse received is converted from analog to digital and this is sent to non-coherent integrator wherein the consecutive pulses are simply added and averaged to increase SNR. These integrated pulses are then differenced from subsequent pulses to get the number of objects. The objects in the path are detected using Greatest of Mean level CFAR technique adaptive thresholding with the Arduino storing the range gates in an array and then thresholding each range point with the greater of the mean of the next and previous ten range points. The non-coherently integrated pulses are passed through a zero crossing detector [4] or comparator to get a square wave. The frequency counter library of Arduino is then used to compute the frequency and hence the speed. 
CONCLUSION
The radar system is promising but constitutes a lot of irregularities and clutter which can be eliminated using Doppler filter banks. So instead of MTI processing, pulse Doppler filter techniques would be our future research work.
As the automotive industry is flourishing day by day, we need more and more cost effective solutions to accommodate all economic classes of the society. The cutting edge technologies of the generation are necessary. 
